Determine the efficacy of the lesser palatine nerve block (LPNB) in pain management during and after peritonsillar abscess (PTA) drainage. A single-center, prospective, controlled study conducted in a tertiary referral center between April 2015 and September 2017. Twenty-four patients with a PTA were selected initially for our study. Two patients were excluded due to parapharyngeal and mediastinal extension. The remaining 22 patients were divided into two groups: the first group comprised 10 patients who underwent ipsilateral LPNB before PTA drainage. The second (control) group consisted of 12 patients in which only 10% lidocaine spray was used before PTA drainage. Intraoperative and postoperative pain was evaluated using a questionnaire with a 10-point numeric scale. The mean pain score in the study group was 1.9 (50% of the patients reported no pain) and it was 8.4 in the control group. The mean postoperative pain score after surgical drainage was 0.8 (60% of patients reported no pain) in the study group and 3.3 in the control group. No complications of the procedure were reported. The LPNB is a simple, safe, and efficacious anesthetic technique to reduce pain in patients undergoing surgical drainage of a PTA.
Introduction
A peritonsillar abscess (PTA) is a purulent collection located between the palatine tonsil and muscular wall of the oropharynx. It seems to be a complication from acute tonsillitis or infection of Weber's glands [1] . A PTA can occur in all age groups but more often affects those aged 20-40 years [2] and has an overall incidence of 37 per 100,000 population [3] . Prompt diagnosis and treatment can avoid serious complications [2] .
A PTA can be treated by needle aspiration, incision and drainage, or immediate quinsy tonsillectomy [2] .
Drainage can be undertaken under general anesthesia or with the patient conscious. In an awake patient, analgesia can be achieved through conscious sedation [4] , intravenous administration of analgesic drugs, or by topical/local anesthesia [5] . The latter can have acceptable results but has two problems: (1) the possibility of increasing the dimensions of the PTA [6] and (2) low efficacy if the infiltration is made in the inflammatory field [7] .
We wished to ascertain the efficacy of the lesser palatine nerve block (LPNB) in pain management during and after PTA drainage.
Materials and Methods
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Objectives
We wanted to know if the LPNB with 2% lidocaine (20 mg/ mL) after topical use of 10% lidocaine (100 mg/mL) reduces the pain level during surgical drainage of a PTA. We also wanted to evaluate the pain level immediately and 30 min after surgical drainage in the study group and then compare it with that in a control group (anesthetized only with 10% lidocaine given topically) and the literature.
Setting
This prospective, controlled, nonrandomized study was carried out in an academic referral center (Department of Otorhinolaryngology, Centro Hospitalar de Lisboa Ocidental) which provides tertiary-level care. The study was conducted between April 2015 and September 2017. All patients came from the same community.
Recruitment and Enrollment of Patients
Patient recruitment was undertaken after emergency room admission by a consultant otolaryngologist or otolaryngology residents. The inclusion criteria were (1) patients aged > 13 years and (2) a unilateral PTA confirmed by needle aspiration of pus. The exclusion criteria were (1) complications of a PTA (spread to other neck spaces/mediastinum or compromise of the upper airways), (2) requirement of general anesthesia to carry out surgical drainage, (3) extension of the inflammatory process to the hard palate, and (4) drainage in the past 30 days [8] .
The assignment in each group was made after the inclusion criteria had been satisfied and if the emergency room team agreed: if NG or GA were present in the emergency room (authors with expertise in the LPNB), patients were submitted to the LPNB and included in the study group. If FC or PC were present in the emergency room, patients were submitted to topical anesthesia and included in the control group. All patients were enrolled in this study.
Written informed consent was obtained from each patient or caregiver before enrollment. To increase internal validity, patients were not informed of which group they would be placed.
The homogeneity of patient characteristics in the two groups was confirmed ( Table 1 ).
Interventions
Anesthesia Anesthetic (10% lidocaine) was applied to the palate and oropharynx ( Table 2 , Fig. 1 ). In the study group only, a LPNB was undertaken after locating the greater palatine foramen and establishing the approximate location of the lesser palatine foramen.
According to the literature, the main limitations of a LPNB are the requirement for patient cooperation and that general anesthesia may be required secondarily [9] .
The possible complications of the LPNB are similar to those of regional anesthesia for the head and neck. These include lidocaine intoxication (given via the intravenous route erroneously or by overdose), nerve damage [9] , and local hemorrhage or hematoma [10] .
The absolute contraindications to the LPNB are allergy to the anesthetic agent, infection at the injection site, poor compliance by the patient, a lack of familiarity with the LPNB by the anesthetist, and coagulopathy [11] .
The treated patients did not report drug allergies. Preprocedure analgesia was not given in the emergency room to reduce the pain felt before surgical drainage.
Surgical Procedure
Induction of anesthesia in the surgical area was achieved. Then, aspiration was carried out using a 16-G needle mounted on an empty 10-mL syringe. The puncture was made in the territory of the lesser palatine nerve. This procedure was concluded by blunt dissection using hemostatic forceps to open the PTA and disrupt the loculations within it.
Medical Treatment after Surgical Drainage
After the surgical procedure, all patients received physiologic (0.9%) saline, antibiotics, and corticosteroids, all via the intravenous route. Nonsteroidal anti-inflammatory drugs (NSAIDs) were also given via the intravenous route for pain relief upon patient request.
Outcome Measures
The main outcome measure was pain during and after PTA drainage. This was quantified using a 0-10 numeric painrating scale (Fig. 2 ). Patients were instructed to complete a questionnaire indicating the level of pain perceived during the surgical procedure and the level of pain perceived 30 min after the procedure.
Demographic data, clinical manifestations (e.g., dysphagia, odynophagia, dyspnea, fever, and trismus) and comorbidities were recorded in the electronic medical records of patients (Table 1 ).
Statistical Analyses
Data were stored in Excel® 2010 (Microsoft, Redmond, WA, USA). Statistical analyses were carried out using SPSS v21 (IBM, Armonk, NY, USA). The chi-square test and Fisher's exact test were used to study categorical variables. The Mann-Whitney U test was used to evaluate non-parametric data. p < 0.05 was considered significant.
Results
Patients
Twenty-four patients with a PTA were enrolled. Two patients were excluded due to parapharyngeal and mediastinal extension.
Of the remaining 22 patients, 10 were assigned to the study group and 12 were assigned to the control group (Fig. 3) .
In the study group, the mean age was 43 ± 23 (range, 14-73) years; six cases were female and four were male. In the control group, the mean age was 38 ± 16 (range, 19-79) years; seven patients were male and five were female. In the study group, the duration of illness before presentation was 3.4 days; two patients reported previous intake of antibiotics and NSAIDs (p.o.) and two cases reported taking NSAIDs (p.o.) only. In the control group, the duration of illness before presentation was 3.7 days; Find the approximate location of the GPF a. Search the sulcus between the second and third maxillary molar and establish a line parallel to the posterior margin of the hard palate (Fig. 1a) ; b. Trace a perpendicular line about 10-15 mm medial to the third molar (Fig. 1b ).
3.
Establish the approximate location of LPF a. Find the transition between the hard and the soft palate (Fig. 1c) ; b. Using the line described in Fig. 2b , identify the area 1-2 mm anterior to the posterior limit of hard palate (the area where lesser palatine nerve emerges).
4.
Perform the lesser palatine nerve block a. Puncture the area of the LPF by using a 3-mL syringe with lidocaine with a 25-G needle (Fig. 1d) ; b. Progress slowly until find the palatine bone; c. Aspirate. If a vessel has been punctured move the needle a little bit, no more than 2 mm on each side; d. Instill 1.5 cc of lidocaine 2% and slowly retract the needle (is usual to see the mucosa getting whither). three patients reported intake of antibiotics and NSAIDs (p.o.) and one reported taking NSAIDs (p.o.) only.
Pain during and after the procedure
The mean pain score in the study group during the surgical procedure was 1.9 (range, 0-7), and 50% of patients reported feeling no pain. In the control group, the mean pain score was 8.4 (Fig. 4) . The difference in the mean pain score between the two groups was significant (p < 0.001).
The mean postoperative pain score after surgical drainage in the study group was 0.8 (60% of patients reported feeling no pain) and 3.3 in the control group. The difference in the mean postoperative pain score was significant (p < 0.001).
Three patients needed re-do surgery: one in the study group and two in the control group. In the control group, seven patients requested pain medication in the first 30 min. No patient requested analgesia in the first 30 min in the study group. Complications due to the anesthetic or surgical procedure were not reported in either group.
Discussion
We demonstrated that use of a different anesthetic technique-the LPNB lesser palatine nerve block-for the surgical drainage of a PTA is safe and can dramatically reduce the pain level during and after surgical drainage. The mean pain level was 1.9, with 50% of patients reporting no pain during the surgical procedure when the LPNB was carried out, as opposed to 8.5 when the LPNB was not undertaken. After the procedure, the pain level remained low in the study group.
Farooq compared the use of diclofenac (i.v.) combined with infiltrative (local) anesthesia versus diclofenac (i.v.) only [12] . In both groups, diclofenac (75 mg) was administered 30 min before the procedure. In the group submitted to local anesthesia, the mean pain score during the surgical procedure was 3.46 and was 1.80 after 30 min. In the control group, the mean pain level was 7.56 during surgical treatment and 5.50 after 30 min. Comparison of the effect of the LPNB with local anesthesia using diclofenac (i.v.) suggests that LPNB alone is more powerful in reducing pain than LPNB combined with diclofenac.
We hypothesize that anesthetic infiltration far from the PTA will allow greater penetration of the local anesthetic into tissues, which will reduce the risk of PTA infiltration. With regard to the efficacy of the LPNB, in the control group, two patients needed surgical revision whereas, in the study group, only one patient needed surgical revision (10% recurrence in the study group and 17% in the control group). Chung and coworkers showed that recurrence of a PTA occurred in 13.9% of cases [13] .
Local extension of the PTA, which can be out of the innervation territory of the lesser palatine nerve, may have had an impact on our data. This phenomenon could explain some of the variability within the study group results. In this case, a more proximal maxillary nerve block or glossopharyngeal nerve block associated with the LPNB could be alternatives.
Our study had three main limitations. First, the study cohort was small. Second, there were differences in the sensitivity to pain between individuals. Comparison of the data of our study with those of other studies was difficult because few studies have assessed pain using the scale used in our study. Third, we did not have a group of patients who used topical anesthesia plus submucosal infiltration to compare with the other two groups. This decision was made mainly because of the poor penetration of the local anesthetic in an inflammatory field [7] and the risk of augmenting the PTA dimensions [6] . To reduce Portuguese) . "Sem dor," no pain; "Dor moderada," mild pain; "Pior Dor Imaginável," worst pain ever Fig. 3 Flow diagram of the study such a bias, we compared our data with those from the study by Farooq in which submucosal infiltration was carried out [12] . Despite the favorable results, randomized studies are needed to validate our anesthetic technique. Such studies could involve comparison of the LPNB with a maxillary nerve block or double-blind studies using a placebo or other local anesthetics.
The technique described here is simple, safe, and allows surgical drainage with good results, good pain control, and without major complications. Furthermore, this technique could be cost-effective because it allows surgical drainage of a PTA with less drug use (e.g., analgesics) and could reduce the need for sedation or general anesthesia.
Conclusions
Use of the LPNB is a simple, safe, and efficacious anesthetic technique to reduce the pain felt by patients requiring surgical drainage of a PTA. The pain control in these patients was efficacious during and after the procedure. 
